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FOREWORD

The purpose of this research and development, which was supported under a task
order from the Pearl Harbor Naval Shipyard (NAVSHIPYDPEARL), was to develop a
performance measurement and reporting (PMR) system for use in conjunction with a group
wage incentive system at NAVSHIPYDPEARL. The newly designed system can also be
used with other productivity enhancement techniques appropriate for groups of production
workers.

Appreciation is extended to staff members at NAVSHIPYDPEARL, especially the
system analysts and programmers, who provided detailed information about the shipyard
management information system, developed computer programs, and made valuable
suggestions for the design of the new system.

J. W. RENARD JAMES W. TWEEDDALE
Captain, U.S. Navy Technical Director
Commanding Officer
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SUMMARY
| | Problem

To justify the payment of incentives to production workers in Shop 31 at the Pear!
Harbor Naval Shipyard (NAVSHIPYDPEARL), an accurate and timely measure of group
performance was needed. Current measures did not meet these requirements.

. Purpose

The purpose of this effort was to design and implement a performance measurement
and reporting (PMR) system to be used in conjunction with a group incentive system or
any other productivity enhancement technique appropriate for groups of production
workers at Navy shipyards.

Aggroach

The existing management information system (MIS) at NAVSHIPYDPEARL was
reviewed to determine its adequacy in tracking and reporting work gang performance.
During this review, attention was given to the characteristics of the performance
® measure, the performance standard, and the form, content, and timeliness of the feedback
i reports. Problems were found in some of these areas, and steps were taken to remedy

them. The primary goal was to improve the accuracy of the performance measure while
maintaining timely feedback.

o —— e - Sm—a——a

ﬁf.‘ Results and Conclusions

The new PMR system developed for tracking performance efficiency of foremen
provides a more accurate and yet timely measure of performance efficiency than was
previously available. Moreover, it uses existing MIS data, permits allowance and
expenditure information in the database to be corrected, and provides clear audit trails
for documentation, justification, and review, These improvements could have a positive
impact on other shipyard functions such as cost accounting, production control, and
planning. Three detailed time accounting reports, produced both weekly and every &
weeks, show labor transactions by employee, foreman, and job order key operation. Four
performance feedback reports, produced every 4 weeks, summarize performance effici-
ency information by foreman, work center, and shop.

e e ¢ s

Results from a trial implementation of the system in Shop 31 suggested that it could
be successfully used to replace some elements of the PM application of the shipyard MIS.
Supervisors reported the accuracy of performance feedback to be superior to that
provided by the existing Performance Measurement (PM) application of the shipboard MIS 3
but favored modifying the reports to provide less detail. Since the system was designed '
expressly for a Navy shipyard MIS, its use could be extended to other shops at i
NAVSHIPYDPEARL or other Navy shipyard production departments. Also, it can be used b

.

—_ —— m—— -

in conjunction with a number of motivational techniques for improving productivity (e.g.,
incentives, goal setting, or performance appraisal).

Recommendations

It is recommended that NAVSHIPYDPEARL:

1. Continue using the new PMR system in Shop 31 to evaluate foreman and shop }
performance efficiency.

vii




2. Develop systematic and efficient procedures for correcting errors such as failure
to enter allowances into the MIS or timecard entry errors. Timely correction of such
errors should improve both the accounting of labor expenditures and the measurement of
performance.

3. Develop reports that summarize information in graphic form for use by super-
visors and managers.

4. Use the system to detect errors in the MIS database, such as rejected timecards.
When possible, enforce accountability for such errors to the offending department.

5. Implement the system in other areas of the Production Department if this is
cost-effective. Implementation costs to be considered include those associated with (a)
tailoring the system to the requirements of the entire department and (b) integrating the
system within the existing PM application of the shipyard MIS.

6. Complete documentation of the new system and make it available to other
shipyards.

7. Determine the feasibility of using the system in other Navy shipyard production
departments.
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INTRODUCTION

Problem

In recent years, the Department of the Navy has provided policy and guidance to
encourage field activities to develop initiatives aimed at improving their productivity.
Consistent with this direction, the Pearl Harbor Naval Shipyard (NAVSHIPYDPEARL), in
collaboration with the Navy Personnel Research and Development Center (NAVPERS-
RANDCEN), developed a group wage incentive system for use on a trial basis in its Inside
Machine Shop, Shop 31. It was anticipated that this system, which would give financial
rewards to production supervisors and workers for labor hour savings, would result in
increased productivity. However, before financial rewards could be computed and
justified, an accurate and timely measure of group performance was needed. Existing
measures were not adequate.

Background

A measurement system that tracks performance on important organizational out-
comes and provides diagnostic information that can be used to improve individual or group
performance is a prerequisite of many productivity improvement techniques. Goal
setting, team building, performance appraisal, and monetary incentives all rely, to some
extent, on such a system. However, if workers perceive a performance measurement and
reporting (PMR) system as being poorly designed, it may have a negative effect on the
performance of organizational members (Cammann & Nadler, 1977; Lawler & Rhode,
1976). For example, in the presence of such a system, they may resort to game playing,
where they manipulate measures to obtain the desired results, or actually sabotage the
system. On the other hand, if employees perceive a system as being well designed, they
may be encouraged to increase their level of performance by increasing production or
improving the quality of their work. Cammann and Nadler (1977) give three reasons why a
PMR system should affect performance positively.

1. The fact that management is measuring an area of performance indicates that
management feels that that area is important. As a result, individuals whose performance
is being measured may also begin to view it as important and direct their energy to
activity within the area.

2. Managers often use PMR systems to evaluate and reward employee performance.

Employees usually direct their energy into work activities that are evaluated and
rewarded.

3. Organizational members can easily see changes in their performance when it is
measured as a part of the formal PMR system. If they can see that their performance is
improving, this can be a source of personal satisfaction.

Despite the substantial influence that PMR systems can have on the performance of
organizational members, some managers continue to maintain ineffective or out-of-date
systems. Organizational effectiveness may suffer when a PMR system produces erroneous
information that is used as a basis for decision making or performance feedback. Also,
the quality of work life may deteriorate, as organizational members realize that they are

both partially controlled by and expending time and energy to support an ineffective
system.
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In designing an effective PMR system, Lawler and Rhode (1976) suggest that
managers consider (1) the characteristics of the performance measure(s), (2) the perfor-
mance standard, (3) the timeliness of feedback, and (4) the content and form of the
feedback reports. These factors are discussed below.

Performance Measure Characteristics

A good performance measure should have the following characteristics:

I. It should be objective; that is, it should be quantitative, reflecting specific,
countable, observable acts or events (Mohr, Shumate, & Magnusson, 1983). Since
objective measures are unambiguous, they are more likely to produce positive reactions
from individuals than are subjective measures, particularly when organizational trust is
low (Porter, Lawler, & Hackman, 1975). When trust is low, employees may be uncertain
about their superiors' intentions. Therefore, they may not believe that the subjective
performance ratings are either accurate or fair. As a result, it is unlikely that they will
try to improve their performance.

2. It should be complete; that is, it should cover all the major aspects of an
employee's job. If it is not complete, employees may ignore those job aspects not covered
(Baumler, 1971), thus undermining their overall effectiveness.

3. It should be sensitive; that is, it should be influenced by changes in employee
performance but not by external events beyond the employee's control. If an employee
whose performance is being measured feels that the measure is being influenced by
external events, he or she will view it as capricious and is unlikely to try to improve
performance on the measured outcome.

4. It should be accurate; that is, it should reflect individual or group performance
precisely. It should represent not only changes in employee behavior, but also the
magnitude of those changes. Research has shown that employees try harder to improve
their performance when a performance measure is accurate than when it is inaccurate
(Cammann, 1974), probably because, when people are working effectively, they derive
personal satisfaction from seeing and having others see the results of their work efforts
reflected in a performance measure.

5. Finally, it should be practical. A practical measure not only uses available
performance data from existing sources, but is also cost-effective; that is, the expected
benefits gained by collecting data for a performance measurement exceed the data
collection costs. By using available performance data, the performance measure is apt to
be familiar to users. Thus, it is more likely to be used for decision-making, assessment, or
problem identification purposes than is a less familiar measure.

It is unlikely that a single performance measure will have, in all circumstances, all of
these characteristics. The appropriateness of a particular measure will depend upon the
organizational setting and the reasons why a manager is collecting the information.
Managers need to judge the adequacy of a performance measure based on these factors, as
well as its objectivity, completeness, sensitivity, accuracy, and practicality.

Performance Standard

A performance standard represents the amount of time it should take an employee to
perform a given task or unit of work. The standard time may be based on a time and
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motion study, historical records, or technical judgment. These standard setting methods
usually consider such factors as employee skill level, work method, work pace, work
accuracy, fatigue, and rest breaks. Established standards represent performance goals for
employees, However, the success of applying a standard to improve employee perfor-
mance depends not so much on how it is derived but, rather, on how well it is accepted by
the work force.

An important factor related to worker acceptance of a standard is its difficulty.
Research has shown that the difficulty level of a goal or standard has a direct effect on
employee performance. For example, goal setting studies indicate that hard goals
produce higher performance than do easy goals as long as workers accept the goals and
feel that they can be achieved (Locke, Shaw, Saari, & Latham, 1981). If they feel the goal
is too difficult, they will ignore it and their motivation to achieve the goal will be low.

Some investigators have proposed a somewhat different view concerning the appro-
priate difficulty level for a standard. For example, Shumate, Dockstader, and Nebeker
(1981) argue that an incentive standard should be set, or adjusted, at the point where the
top 20 to 30 percent of the work force is currently performing. The rationale for this
guideline is based on the idea that success breeds success. In other words, top performers
will be motivated to perform at even higher rates to receive important valued rewards,
while the rest of the performers will have reason to believe that they, too, can receive
rewards by increasing their performance (Peters & Waterman, 1982). These rewards may
be either tangible (e.g., cash) or intangible (e.g., recognition).

To summarize, the difficulty level of the performance standard will, in large part,
determine how it is accepted by the work force. Workers are more likely to improve their
performance when they accept performance standards and value the rewards associated
with performing above standard. No universal rule exists for determining a standard's
difficulty level; rather, such determination depends on a number of situational factors
(e.g., management's goals) and the level of current organizational performance.

Feedback Timeliness

The frequency and rapidity with which information is reported by the PMR system
affects not only whether or not the information will be used for decision-making but also
the degree to which the feedback will influence the work performance of those being
measured. Feedback provides employees the cues needed to determine whether (1) their
performance is proceeding well or poorly, and (2) they need to take corrective action.
Since employees generally desire feedback on how well they are doing, it also serves an
important motivating function (Nadler, 1977). To maximize its motivating and cueing
functions, performance feedback should be provided frequently and as soon as possible
after the performance being measured. Delaying feedback reduces the association
between performance and the feedback information, which, in turn, reduces its usefulness
as a cueing device and its value as a motivator, ‘

Despite the general rule that performance feedback should be provided quickly and
frequently, it may be reported too frequently. On any job, an individual needs a certain
amount of time to complete a unit of work that can be measured. The time cycle
required to complete a unit of work is called the "time span of discretion” (TSD) (Jaques,
1961). When the time period required to complete a unit exceeds the time period used to
measure the performance on that unit, the performance measure accuracy is reduced,
since it does not reflect the complete cycle of job performance.




Jobs within an organization vary as to their TSD. For some jobs, the TSD may be
hours; for others, it may be weeks or more. As one might expect, the TSD is generally
longer for the top levels of the organizational hierarchy than it is for the lower levels.
Given that jobs vary in terms of TSD, the appropriate frequency of performance feedback
for organization members will differ as a function of their job. Individuals with jobs
having a long TSD should receive feedback less frequently than those with jobs having a
short TSD. This consideration serves to balance the need for quick feedback.

Content and Form of Feedback Reports

Both the content and the form of the reports produced by the PMR system influence
how the information will be used. PMR data may be used to evaluate employees'
performance, predict organizational trends, assess current practices, or reward perfor-
mance. To contribute effectively to each of these, the system should provide accurate,
relevant, and up-to-date information in a form that is understandable to the individual or
individuals who need it.

In large, complex organizations, managers can often be overwhelmed by the amount
of data produced by the MIS. Unrestricted information results in information overload;
that is, the amount of information input is greater than that which the organization or its
decision makers can adequately handle (Rosen & Schneck, 1967). Individuals respond to
information overload in a variety of ways (Miller, 1960). The most damaging way, from an
organizational standpoint, is that they may process information incorrectly or not at all.
To avoid overload, information should be filtered so that managers at each level receive
only needed information. Lower level managers and staff personnel often need detailed
information for audit, analysis, and evaluation purposes. To reduce overload for higher
levels of management, however, such details can be eliminated by extracting and
summarizing information.

In terms of form, information from PMR systems is sometimes presented in a way
that rmakes it difficult to understand and, hence, less likely to be used. It is important
that the form, language, and symbols used on reports be familiar and understandable to
the people in the organization. For clarity, only a limited amount of information should
be presented on each report. Moreover, information should be in a form that permits
managers to use the feedback for its intended purposes. For example, information in
graphic form may be appropriate for identifying organizational trends over time, whereas
numbers in a table may be more appropriate for auditing. Finally, all information on the
reports should be clearly and meaningfully labeled (Hartman, Matthes, & Proeme, 1968).

In summary, the PMR system must get the right information in an understandable
form to the people who need it. When work activities are progressing effectively, this
information can be used as a basis for rewarding performance. When work activities are
not progressing well, it can be used to identify problems and impediments to productivity
that can then be corrected through changes in training policy, procedures, or work
practices. If the information from the system is not accurate or timely, its utility as a
decision-making tool is diminished. Managers, therefore, face the constant challenge of
ensuring a high level of quality in the information produced by the PMR system.

Purpose

The purpose of this effort was to develop a PMR system to be used in conjunction
with productivity enhancement techniques appropriate for groups of production workers at
Navy shipyards. Specifically, the system was developed for use with a group incentive
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program that financially rewards production supervisors and workers for labor hour
savings. It was designed to (1) ensure an accurate and timely measure of foreman work
gang efficiency, (2) provide data for problem solving and evaluation, (3) provide clear
audit trails for documentation, justification, and review, (4) use existing MIS input data,
and (5) be a compatible part of the existing MIS. During system development,
consideration was given to features that characterize effective PMR systems, as
described above.

APPROACH

Organizational Setting

NAVSHIPYDPEARL's primary function is to perform authorized work in connection
with the construction, conversion, overhaul, repair, and dry-docking of ships and craft.
The shipyard employs over 6900 civil service workers.

The shipyard's Inside Machine Shop, Shop 31, with approximately 485 employees and
23 first-level supervisors, is one of 18 shops in the shipyard's Production Department. It
performs the shipyard's inside machine work, including light and heavy machine work,
hydraulic repairs, and associated testing on marine equipment. Shop 31 was selected as
the test site for the following reasons:

1. It is a lead shop within the Production Department, giving it a central role in the
performance of the shipyard.

2. Its consistently low performance vis-a-vis the allowed hours issued by the
Planning Department suggests that its performance efficiency can be improved.

3. Its employees can influence performance efficiency through increased effort or
improved work strategies,

To understand how the new system was developed for use at NAVSHIPYDPEARL, it is
necessary to know something about how shop work is accomplished as well as the existing
management information system (MIS). The following section describes Shop 31's
organization, work processing, and accounting practices.

Work Process and Measuremenf in Shop 31

Shop 31 is organized into 17 work centers, groups of employees who do a particular
kind of work. For example, work center Al repairs high pressure valves, B3 performs
grinding, and H repairs hydraulic equipment. Each work center has approximately 20
employees with a foreman who is responsible for the work center's production. Work is
performed in three shifts: day, swing, and graveyard. The shop receives work require-
ments from the Planning Department on a job order (JO) key operation (KEYOP)
document that provides a detailed description of the work to be performed, along with
man-hour allowance and schedule information. When shop planners receive the JO
KEYOP document, they compile references with technical work specifications and route
the document to the appropriate general foreman. After the general foremen have
reviewed the document for completeness and accuracy, they route it to the foremen who
actually organize the job and assign the work to the floor mechanics for accomplishment.
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Since the shop's production work requires the coordinated efforts of a work gang
(individuals reporting to the same foreman), the shipyard's existing Performance Measure-
ment (PM) application tracks and reports performance at the work gang level, rather than
the individual level. Performance information (allowed hours, expended hours, and a
performance efficiency index) is provided to shipyard management via the PM application
of the MIS. Performance efficiency is represented by a performance factor (PF), which is
determined by dividing the number of man-hours allowed by the planning and estimator
(P&E) analysts to complete production work by th: number of man-hours actually
expended:

man-hours allecwed
PF =

man-hours expended

When the PF is greater than 1.0, the work took less time than that allowed, indicating
efficient performance. When the PF is less than 1.0, the work took more time than that
allowed, indicating waste in the production process. The PF computation is based on data
obtained from the JO KEYOP document and employee time cards.

JO KEYOP

The JO KEYOP document (Figure 1) is the basic planning and scheduling document
describing work to be performed by the Production Department in compliance with
customer order requirements as noted in the Customer Order Acceptance Record (COAR).
The KEYOP is a detailed work package that combines man-hour allowances, man-hour
expenditures, and schedule data information. KEYOP documents describe the work to be
accomplished either by a single trade or several trades working in close cooperation.
Each KEYOP document has a number of line items, work elements to be accomplished by
a shop work center. Each line item has assigned man-hour allowances that are determined
by P&E analysts based on engineered standards (E), uniform methods and standards (U),
estimated standards (A), or nonstandard manhour allowances (O). The top half of the
KEYOP document includes the name of the ship or project on which the work is to be
performed (e.g., USS CIMARRON, field 1), a 10-digit JO identification number (field %), a
3-digit KEYOP number (field 5), a job title (field 6), the production shop/work center
having primary responsibility for completion of the KEYOP (field 7), and the total number
of man-hours allowed to complete the KEYOP (field 14). The bottom half provides line
item information, including the shop and work center responsible for completing the line
item (SHOP WC), the number of man-hours allowed to complete the work (MHR ALLOW),
the standard code by which allowances are determined (SC), and the start (START) and
completion (COMP) date for each line item.

Foremen initiate work on KEYOP line items and continue to charge labor hours to the
line items until work is completed. When work is completed on all KEYOP line items, the
KEYOP is closed to further labor charges by either automatic or direct closure.!

l. Automatic closures are executed by the MIS, which automatically codes a
KEYOP as complete when the scheduled completion date is met. When a completion is
coded, a counter is activated that automatically closes the work to charges after a

lAlthough work is normally reported as complete at the KEYOP level, completions
can also occur for an entire JO or COAR.
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Figure 1. Sample KEYOP document.

period of "N" days. The N-day concept permits Production Department personnel to
report work completed while still being able to submit additional charges. These charges
may include late time cards or work performed after the scheduled completion due to
nonavailability of material. The N-day period for the shipyard is 20 days.

2. Direct closures are handled through shop planners, shop superintendents, or
Planning Department personnel who enter a "manual close" code in a KEYOP amendment
transaction. With direct closures, there is no N-day period. Thus, the MIS will reject
any charges submitted after the amendment. Rejects enter an unallocated cost account
that, if uncorrected, enter a shop overhead account for unresolved labor charges.
Although these charges may reflect expended hours on direct work, they cannot be

properly accounted for and will not be counted as expended hours in computing a
foreman's PF.

o'

e
B

. ..- .

'®



T T T e

Employee Time Card

Foremen complete time cards (Figure 2) daily for each of their employees. The time
card contains information on labor charges to direct and overhead work, overtime, sick
leave, and annual leave. The foremen indicate labor charges to direct work by entering a
5-digit charge number in the "Job Order and KEYOP or Charge No. Only" column of the
time card rather than the 10-digit JO KEYOP number. This simplifies the time card entry
process for foremen.
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Figure 2. Sample time card.

The PM application of the shipyard MIS has two key reports for evaluating the labor
efficiency within the production shops.

1. The PM-208A report (Leadingman Performance on Completed Work) which is
issued weekly, shows a PF for work based on engineered standards, nonengineered
standards, and total man-hours allowed to complete work for each shop foreman.

2. The PM-302A (Shop Work Center Performance) is also issued weekly and is
similar to the PM-208A report except that it shows a PF for each shop work center by
each type of standard for which man-hour allowances are based (i.e., engineered
standards, uniform methods and standards, estimated standards, and nonstandard meth-
ods). The major difference between the two reports is the level for which a PF is
calculated.

Problem Areas in Existing PM Application

The existing PM application at NAVSHIPYDPEARL was reviewed to determine
whether it was adequate for tracking and reporting work gang performance. Deficiencies
discovered are discussed below in terms of the four measurement factors discussed in the
background section.
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Performance Measure Characteristics

Although the PF reported by the existing system has some good characteristics, its
accuracy could be improved. The reasons for its inaccuracy are discussed below.

Proration of Labor Charges. In the existing system, labor charges of all foremen who
share responsibility for completing work on the same KEYOP line item are included in the
total labor hours expended by the foreman who charged the majority of hours on that line -

. item. This practice results in a PF that inaccurately reflects work gang performance for ®
each of the foremen. In the new PMR system, this problem was corrected by (1) tracking '
the hours charged by different foremen to a given KEYOP line item and (2) based on the
proportion of the total expended hours charged by various foremen, prorating the number
of hours allowed for that line item among them. For example, suppose that Planning had
allocated 500 hours for a KEYOP line item and one foreman had charged 300 hours (75% -
of total expended hours) to that line item and a second foreman had charged 100 hours o
(25% of total), for a total of 400 expended hours. In this case, the first foreman would be
credited for 375 allocated hours (75% of 500); and the second foreman, for 125 hours (25%
of 500). Both would have a PF of 1.25. Thus, both foremen have a stake for performing
well (or in other cases, poorly) on the line item. Using the prorated total of allowed hours
in calculating each foreman's PF improves the accuracy of the measure.

PF Based on Closed vs. Completed KEYOPs. In the current system, the PF is based
on KEYOPs that have reached their scheduled completion date rather than on the actual
closing date. This practice may result in an overestimation of foremen performance,
since labor charges made after the completion date are not included in PF computations. S
To remedy this problem, the new PMR system does not include a KEYOP in the ——
calculation of foremen PFs until it has closed. A PF based only on closed KEYOPs is .
more accurate since it includes a greater portion of the total hours expended to perform
the job.

Labor Charges Against KEYOPs After First Closure. All labor charges to a KEYOP
must be accounted for if the PF is to reflect performance on that KEYOP accurately. If
a PF calculation is made for a KEYOP and then additional hours are charged, the PF is
incorrect. For example, if a PF is computed before a final accounting of expended hours
because labor transactions are charged to a closed KEYOP without being rejected by the
MIS, the late charges would not be reflected in the PF.

".‘
La

One way to increase accuracy in measuring performance would be to delay the . ~
computation of the PF for a period of time long enough after the KEYOP closure to S
capture all late charges, even though this approach would result in considerable delay
between work completion and feedback regarding the work gang's efficiency. To balance
the need for an accurate performance measure with the need for timely feedback, a 12-
week performance period and a 4-week reporting period were included in the new system.
This means that a PF is calculated every 4 weeks based on all KEYOPs that have closed in :
. the previous 12 weeks. Therefore, the PF is a running average of performance efficiency o -
and captures most, if not all, of the late charges against closed KEYOPs. This improves
the accuracy of the PF while maintaining timely performance feedback.

Variability in Planning Estimates. Since the precision of planning estimates varies
across KEYOPs, some KEYOPs have man-hour allowances that are easy to meet, while
others have man-hour allowances that are difficult, or impossible, to meet. The existing -
system uses a 4-week performance period, making the PF particularly sensitive to :
variations in the precision of man-hour estimates, The shorter the performance period,




the more likely that the PF reflects good (bad) standards as much as it does good (bad)
performance. This is because, with shorter performance periods, PFs are based on fewer
line items; thus, the influence of each individual line item on the PF is increased. Given
this situation, it was necessary to specify a performance period that was long enough so
that a work gang's performance could be assessed on a mix of "easy" and "hard" KEYOPs.
Including a 12-week performance period in the new system increases the accuracy of the
performance measure, since longer periods are more likely to cancel the effects of both
over- and underestimates of real required man-hours.

Variability in KEYOP Size. KEYOPs vary in length ranging from a few days to
several months. As a result, a foreman and his work gang may have a large number of
small KEYOP closures during one period and a small number of large closures in another
period. In a short performance period when only one or two jobs close, the PF will be
heavily weighted by performance on only a few jobs, resulting in wide fluctuations in a
foreman's PF. Given that work gangs may perform well on some jobs and poorly on
others, a short performance period may lead to a very high PF in one period and a low PF
in the next. Since a PF based on a longer performance period includes more jobs, the
impact of large performance variations on the PF is reduced. By extending the
performance period to 12 weeks, the PF is made more stable and possibly more accurate.

Per formance Standard

The PF is obtained by dividing allowed hours (AH) by expended hours (EH). A PF of
1.0 reflects standard performance, whereas a PF above or below 1.0 corresponds to above
or below standard performance, respectively., A PF below 1.0 may be due to low
performance, conservative allowances, or a combination of both. Regardless of the
reason, if a PF is consistently less than 1.0 and management wants performance to
improve, it may be appropriate to adjust the standard or goal to bring it into a range
where it is seen as achievable by the measured employees, This is true whether or not the
AH is based on a time and motion study or on other methods, such as historical analysis.
The standard can be adjusted by boosting or reducing the PF by some percentage in one of
two ways. First, the actual allowances issued by the P&Es in the Planning Department
could be adjusted by some percentage that would bring the standard to the desired level.
For example, P&E could increase or decrease allowances on each KEYOP line item.
However, this approach is time consuming, costly, and affects other functions using
planning allowances such as production scheduling. A less intrusive and less costly
approach is to adjust, automatically, the allowances or expenditures with the PMR
system. With this approach, the standard's difficulty can be adjusted to encourage
performance improvement without affecting planning, production control, or cost
accounting functions. The new system is designed to permit this latter capability.

Historically, Shop 31 has performed about 11 percent below standard. Following the
guideline that the performance standard be set or adjusted to a point where the top 20-30
percent of the work force is currently performing, the new system automatically adjusts
the EH by a correction factor of .90. This brings the standard into a range seen by
employees as attainable and thereby worth striving for.

Feedback Timeliness

A 12-week performance period was included in the system design to reduce the
impact of late charges, imprecise allowances, and KEYOP size on the accuracy of PFs. If
feedback were to be delayed to the end of the 12-week performance period, however, it
would be neither fast nor frequent. To ensure timely feedback, the PFs, based on the

10




previous 12 weeks, are reported every 4 weeks. The combination of the 12-week
performance and the 4-week reporting period balances the need to provide both timely
and accurate feedback.

Content and Form of Feedback Reports

The feedback reports from the existing system do not provide the detailed informa-
tion necessary to audit the accuracy of the allowance and expenditure data used to
calculate PFs, Errors or irregularities in these data will reduce the accuracy of the PF.
Improperly written JOs, failures in entering JO information into the MIS data base, and
errors in establishing or closing JOs all may reduce the accuracy of allowance data. The
improper coding of time cards by shop supervisors, whether accidental or intentional, will
negatively affect the proper accounting of expenditures.

The reports produced by the new system provide information in sufficient detail to
permit the auditing for accuracy of both allowance and expenditure data. For example, if
an allowance shown on a JO KEYOP does not match the allowance shown in the MIS for
that KEYOP, the discrepancy is reported. The time accounting reports produced by the
new system show labor charges against direct and overhead work by shop employee,
foreman, and JO number. These reports, issued weekly, are given in such detail that
incorrect foreman codes, work centers, and rejected charges can be detected and
corrected. The new system also produces summary performance information in a form
suitable for management review. Reports for first-level supervisors provide feedback on
work gang performance. Also, performance reports, in various formats, were developed
for upper level shop and production managers having a direct interest in the production
efficiency of Shop 31.

RESULTS

System Overview

Table 1 lists the programs that comprise the new PMR system. The system provides
a more accurate yet timely measure of performance efficiency than did the previous
system. Moreover, it uses existing MIS input data, permits corrections to be made to the
data base, and provides clear audit trails for documentation, justification, and review.

The inputs used in the new system consist primarily of JO and time card data.
Allowance and schedule data are obtained from the JO brief, the basic planning and
scheduling document for work to be performed by the Production Department. Expendi-
ture information is obtained from employee time cards. Although both of these inputs are
abstracted from various applications of the shipyard MIS, they are obtained primarily
from the financial and production control applications. After processing JO and time card
data, the PMR system produces seven feedback reports: three detailed time accounting
reports that are produced both weekly and every 4 weeks, and four performance
computation reports that are produced every 4 weeks.

Time Accounting Reports

The three time accounting reports--PM-L07A, PM-L08A, and PM-L09A--list all shop
time card transactions to open JO KEYOPs (i.e., those on which work is currently in

11




NP > K — v - - oL v

Table |

Programs of the New PMR System

Program No. Title
PM-L00 List and punch foreman data
PM-LO! Card-in, sort, generate foreman table
PM-L02 Extract, match, and reformat
PM-L03 Sort-list roster and generate foreman file
PM-L04 Sort and generate foreman, code cross-reference report
PM-L05 Weekly extract and reformat
PM-L06 Sort shop/badge number; extract foreman records
PM-L072 Sort/generate detail employee
PM-L08? Sort/generate detail foreman
PM-L09° Sort/generate detail job order
PM-L10 Profile extract
PM-L11 Consolidate and compute work center performance
PM-Li2 Sort/generate line item performance by shop
PM-L13 Sort/generate work center performance by shop
PM-L14 Generate debit-credit corrections
PM-L15 Sort/merge to profile sequence
PM-L16 Consolidate and compute foreman's percent of responsibility
PM-LI?b Compute foreman performance

pm-L18P

PM-L19 Sort and consolidate foreman performance

Sort/generate shop/work center performance

3The three time accounting reports are generated by these programs.

bThe four performance computation reports are generated from these programs.

progress). They all show labor hour charges to direct and overhead work but present the
information differently:

lI. PM-LO7A, Detail Time Accounting Report by Employee, lists all transactions for
a particular employee and can be used to determine (a) if an employee's labor is being
properly charged, (b) what jobs the employee worked on, and (c) how many foremen the
employee worked for during the reporting period.
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2. PM-LO08A, Detail Time Accounting Report by Foreman, shows labor charges
against direct and overhead authorized by a particular foreman, and can be used to
determine (a) to what JO KEYOPs a foreman charged employees during the reporting
period, (b) which employees worked for the foreman, and (c) which transactions authorized
by the foreman were rejected and why.

3. PM-L09A, Detail Time Accounting Report by Job Order KEYOP, lists all labor
transactions for each KEYOP line item, and can be used to determine (a) how many labor
hours were charged against a particular JO KEYOP line item, (b) which foremen were
responsible for labor expenditures to a particular KEYOP line item, and (c) which
employees worked on the line item.

The time accounting reports are described more fully below.

PM-L07A-—-Detail Time Accounting Report by Employee

The PM-LO7A report issued weekly lists all time card charges against direct and
overhead work during the previous week for each shop employee. The summary PM-L07A
report issued every 4 weeks shows cumulative-to-date time card charges against direct
and overhead work, as well as corrections made during the previous 4 weeks. As shown in
Figure 3, the PM-LO7A report comprises two parts. Part 1 provides (1) the dates covered
by the report (both Gregorian and Julian), (2) a line showing employee work status, shop,
badge number, name, and pay grade, and (3) the employee's time card entries listed by
foreman and work date. The number of labor hours charged to each foreman is totalled
(indicated on the form by a double asterisk). The sample report in Figure 3 shows that
employee Sentino has 4 hours charged to foreman code 00 and 93 hours charged to
foreman code {1, Foreman code 00 is an unassigned code. The notation "W.C." appears
in the comments column, indicating that the employee's work center was not properly
coded on the time card. Time card entry errors such as incorrect or missing foreman
codes can be easily detected using the PM-L07A report.

Part 2 lists data excluded from performance computations, including charges to sick
leave, charges to annual leave, loan status, rejected time card charges, and the reason for
their rejection. The last line of the report shows the employee's total labor hours from
Parts 1 and 2, excluding overtime and rejected hours (indicated by a triple asterisk), and
the total hours from Part 2, excluding overtime and rejected hours (indicated by a double
asterisk). The appendix provides a detailed description of the PM-L07A report.

PM-L08A--Detail Time Accounting Report by Foreman

The PM-LO8A report issued weekly lists all time card charges against direct and
overhead work authorized by a particular foreman during the previous week. The
summary PM-LO8A report issued every 4 weeks lists cumulative-to-date time card
charges against direct and overhead work, as well as the corrections made during the
previous 4 weeks.

As shown in Figure 4, Part | of the PM-L0OSA report provides (1) the dates covered by
the report (both Gregorian and Julian), (2) a line showing the foreman's work status, shop,
supervisor code, badge number, name, pay grade, shift, and primary work center, (3) time
card entries for a given foreman listed by JO and KEYOP number, and (4) time card
entries for a given foreman charged to overhead (indicated by JO numbers beginning with
the digit 9). The number of labor charges authorized by a foreman to each JO KEYOP
number are totalled (indicated by a double asterisk). For example, Figure 4 shows that
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Foreman Nakama has 4 hours charged to number 14284 26211 620, 6 hours charged to
number 14284 55556 621, etc.

Part 2 lists data excluded from performance computations; these data represent
rejected time card charges along with the reason for rejection. For example, reject code
"1" indicates that labor charges were made against an invalid JO number; and reject code
"S," that the shop entered on the time card was not authorized to charge to the KEYOP.
In addition to verifying foreman labor charges to JO KEYOPs, this report can be used to
identify the reasons why time card charges are rejected. A detailed description of the
PM-LO8A report appears in the appendix.

PM-L09A--Detail Time Accounting Report by Job Order KEYOP

The PM-L0O9A report, issued every & weeks, lists time card charges against a
particular JO and KEYOP, either direct or overhead, made during the previous 4 weeks.
It can be used to identify the foreman responsible for labor expenditures to a KEYOP line
item. Figure 5, which provides a sample page from this report, shows that entries are
listed by JO, KEYOP, and work center (line item), in that order. Within each work center,
entries are listed by foreman code and work date sequence. Following the entries for
each work center, a summary line, indicated by asterisks, denotes the total labor charges
to the KEYOP line item. For example, supervisor 21 (field 8) in work center C3 (field %)
charged a tota! of 8 hours to KEYOP 622 (field 3), and supervisor 27 in work center D
charged a total of 14 hours to that JO KEYOP. The report also lists the work date and
the employees charged. For example, of the 14 hours supervisor 27 charged to KEYOP
622 on 28 June 1983, 7 were worked by Tavares and 7 by Tarr. The appendix provides a
detailed description of the PM-L09A report.

Performance Computation Reports

The performance computation reports--PM-L17A, PM-L18A, PM-L18B, and PM-
L19A--summarize allowance, expenditure, and PF information on closed JO KEYOPS by
foreman, work center, and shop.

1. The PM-L17A report shows foreman line item performance on closed work and is
used to determine how much a foreman contributed to line item performance when more
than one foreman charges to a line item.

2. The PM-LI18A report shows work center performance on individual line items
from closed KEYOPs and is used to identify the line items that have an impact on work
center performance.

3. The PM-L18B report provides a summary of each work center's overall perfor-
mance for all line items and is used to review overall work center performance.

4. The PM-L19A summarizes each foreman's performance efficiency and provides
detailed information for identifying the specific KEYOP line items affecting the work
gang's efficiency. It is used to track foreman performance efficiency on production work.

PM-L17A-—-Foreman Line Item Performance on Closed KEYOPs

The PM-L17A report, organized by ship, JO/KEYOP, shop, work center, and foreman,
is issued every 4 weeks to show foreman line item performance on KEYOPs that have
closed in the previous 12 weeks. The dates covered by the report are shown under the
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report title. Figure 6, which provides a sample page from the PM-L17A report, shows
that information for different KEYOPs is separated by a horizontal dashed line. The first
line under each dashed line contains performance data for an entire JO KEYOP, followed
by performance data for each line item and each foreman working on that line item. At
both the KEYOP and line item levels, man-hour allowance and expenditure data are taken
from PROFILE, a file in the Production Control (PC) application of the shipyard MIS.
Allowance data represent the number of hours issued by the Planning Department to
complete a KEYOP line item (field 14); and expenditure data, the number of hours worked
by the Production Department (field 16). A PF is computed by dividing the allowance
data by the expenditure data for the entire KEYOP (e.g., 192/264 = .727 in field 18) and
each line item (work center) of the KEYOP (e.g., 32/32 = 1.00 in field 25). The balance
(allowance minus expenditures) (field 17) represents saved labor hours when the PF is
greater than 1.0 and lost labor hours when the PF is less than 1.0.

Man-hour allowances for each foreman (field 28) are computer-generated because the
Planning Department issues allowances for line items, not foremen. Allowance hours for
A line item are automatically divided among the foremen who charge to that item, based
on a foreman's percent responsibility. For example, as shown in Figure 6, Foremen
Nakama and Mizusawa expended a total of 32 hours on KEYOP line item 620. Foreman
Nakama expended 24 hours (75% rasponsibility) and Foreman Mizusawa expended 8 hours
(25% responsibility). The foreman's share of a line item allowance is computed by
multiplying the number of hours allowed for that line item by each foreman's percent
responsibility. This procedure results in a foreman allowance for each line item to which

the foreman expended time, regardless of the number of foremen charging to the line
item.

Expenditures for foremen (field 30) are computer-generated in the same manner as
foreman allowances. There may be a discrepancy between the foreman's actual expended
hours and the computer-generated expenditure. For example, Figure 6 shows that
Foreman Kimokeo has 52.0 actual expended hours (field 29) and 51.9 computer-generated
hours (field 30). These and similar discrepancies are caused by (1) transferred labor
charges that affect total line item data in PROFILE but not the actual foreman data in
the PMR system's foreman history file, and (2) rounding errors that may occur when
multiplying percent responsibility with line item allowance and expenditure. With the
computer-generated expenditure, however, transferred labor charges are reflected in the
calculation of foreman performance indices, which ensures that these indices are accurate
and consistent with line item data. The appendix provides a detailed description of the
PM-L17A report.

PM-L18A--Line Item Allowance/Expenditure Detail List

The PM-L18A report, organized by shop, work center, JO/KEYOP number, and
foreman code, is issued every 4 weeks to show work center performance on line items of
KEYOPs that have closed during the previous 12-week period as well as the performance
of each foreman charging to the line item. The dates covered by the report are shown
under the report title. This report can be used to identify the KEYOP line items having
an impact on a work center's performance as well as the foreman, or foremen, responsible
for labor expenditures to these line items. Figure 7, which provides a page from a PM-
L18A report, shows that work center A2 (field 3) has a PF of 1.086 (field 20) for work
completed on JO KEYOP number 30130 50202 520 (fields 4 and 5). Two foremen charged
a total of 22 hours to this job (field 16). Foreman 36 charged 8 hours (about 36%
responsibility--field 17); and foreman 41, 14 hours (about 64%). The number of man-hours
saved was 1.9 (field 19), which is sharei by the two based on their percent responsibility.
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That is, foreman 36 received 0.7 saved hours (36%) whereas foreman 41 received 1.3 saved
hours (64%). The appendix provides a detailed description of the PM-L18A report.

PM-L 18B--Shop Work Center Performance Over Last Three Periods

The PM-L18B report, organized by shop, work center, and foreman code, is issued
every 4 weeks to summarize work center (line item) performance on all KEYOPs that
have closed during the past three 4-week periods. The dates covered by these three
periods are shown under the report title. Work center performance, reported in terms of
allowances, expenditures, saved hours, and PFs, is shown, by foreman, for each of the
three 4-week periods. Total figures show performance for each work center and shop.
This report can be used to review work center performance and identify foremen who
contributed to this performance. Figure 8, which provides a page from the PM-L18B
report, shows work center A3 (field 3) performance for the period from 23 April to 15
July. The appendix provides a detailed description of the PM-L18B report.

PM-L108 SHOP WORK CENTER (WC) PERFORMANCE GVER LAST THREE PERIODS 1SSUE DATE 18 j‘LJJL_ :a
= BY SHOP, U.C. AND FOREMAN &OOF  DATA DATE TS JOL 3
(PER{0OD_COVERING APR 23, TO JUL 18,
23 4 5 6 7 9 16" 3
'orRP. SW WC FORE- A D JUSTED PERF MNHRS CURRENT PERIOD (1) PREVIOUS PERIOD (2) TWO PERIODS AGO (3)
r‘sﬁr.—si T MANTTALWO- - ; ; . A -
!
.
930 31 A3 B8 ; ” > > WBFT AT TN T W 2T TN T8A T TET .07
i930 31 A3 00 357.0 99 8 3.877 287.2 48.0 3.9 9.999 181.0 0.0 9.999 120.0 87.9 1.456
930 31 A3 12 16.3 15.6 1.043 .7 16.3 185.6 f.045 . .0 .0 .0
930 91 A3 20 23.8 24.0 992 .2- .0 .0 7.0 8.0 .978 18.0 16.0 1.000
930 31 A3 1 S . . 2.0- 0 90 . ] ] . 0
930 31 A3 22 9705.4 93560 2 1.018  149.2 2307.6  2167.3 1,068 3842.8 9641.3 1.000 3783.0 3731.6 1.001
930 3! A3 24 1.0 1.9 .sz: .- .g .0 .g .0 .0 1.: .826
30 31 A3 27 18.2 15.0 . 98, 8- . .0 18. 15,8 .982 .0 .
H B - . T T- LA ] T80 880 N N , : . ;
4.0- .0 .0 5.6 9.0 .644 7.2 8.0 .900
10.8- 50.93 70.0 . 847 16.3 15.8 1.032 7.7 8.0 .963
3.9 27.0 27.6 978 19.9 23.9  .833 40.3 39.8 _1.018
; . ; ; . ; ; . 0 A
148.6 9.2 60.6 78.9 069 38.0 3t.e 1.101 33.8 37.0 .948
1nzi.e  1.018 21.4 479.2 485.9 1.044 426.9 415.8 1,027 290.3 300.2  .987
1.000 .2 388.3 3%9.3 1.08) 343.0 336.8 1.013 346.7 380.4 911
LA H N ] — .0 ) o] LB
4 2- 24.8 23.8 1.029 27.8 31.¢ .870 7.2 9.0 .900
3.6 .0 .0 .0 .0 4.3 7.9 .844
12.0 .0 .0 .0 .0 20.0 8.0 2. 500
.7~ 0 0 1T 7.0 84 i) 8T8 UsdT
3.8 18.2 21,8  .838 .0 .0 .0 .0
124.0- .0 .0 .0 18.0 .0 108.0
144 8- 10.0 10.0 _1.000 68.0 92.9 732 18.0 137.9 131
LA K o ToX4. 0 Y120 928 320 400 80
_fe30 31 a3 _sum  14136.6 13976 2 1.013 180 4 3964.3  23698.9 1.073 8220.6  3063.t 1.031 4971.5  s217.2 933

Figure 8. Sample PM-L18B report.

PM-L19A—Foreman Performance and Man-hour Savings Over Last Three Periods

This report, which shows foreman work gang performance on line items of KEYOPs
that have closed during the last three &4-week periods, can be used to track foreman
performance efficiency on production work. The dates covered by the report are shown
under the report title. A line showing foreman shop, code, and name precedes the list of
line item performance data. The following information is shown for each closed KEYOP
line item, regardless of work center, to which the foreman's work gang charged hours: the
foreman's PF (field 5), allowances (field 10), expenditures (field 11), and saved hours
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(allowed minus expended hours) (field 6) (see Figure 9). For a foreman, line item entries
are listed by availability number (positions 3-5 of the JO number), SWLIN (positions 6-10
of the 10 number), and KEYOP. Summary performance information for each of three 4-
week periods, as well as the full 12 weeks, is shown following the entries for separate line
items. Figure 9 shows that Foreman 25, Mr. Kimokeo, had a total of 8154.2 allowed hours
and 8724.2 expended hours for the l2-week performance period, for a three-period
average PF of .934,

Pr-L)9A FOREMAN PERFORMANCE AND MNHR. SAVINGS OVER LAST THREE PER|ODS ISSUE DAYE 18 JuL @)
BY SHOP, TORCMAM, N0 ORDER AND KEY OP DATA DATE 18 JiL 83
_FACTNRFD BY 58 080022 NG00 FERIONS COVIIRING _APR 23 TO JUL 18

JOB ORDER KEY SHOP KEYS. PERF SAVED PEID KEY-OP CLOSING DATA ADJUSTED HNHRS LINE-ITEM PERFORMANCE S TY- MULL

e AL/EXP MNHRS E PE 100 ALYD EXP ALWD, ExXF % _RF"P D FE TYF
mL“,j.wg:n_i_s_"w e 7 H° "°3 151 20 15 d 8% Y

e o o ——

22102 24331 _420 3'5! 3181 3 1.0- 7wHl 83-06-02 (2) PERIOD 2 10.% 1.8 750 .0 821.4 01d A RO AR
25 -
30102 3891 620 3J1H S80 1 629 29.4 PFAY 83-03-13 (3) PERIOD 3 78.1 46.7 t03.9 83.7 732 0 RO AR
30102 380k1 635 14 IBH 1N 4 7F11 83-N5-27 (2) PERIOD 2 4.0 3.6 8.0 7 2 500 O RO AR
30102 S8%K) 693 31K I8H 111 1.6 7FT1  83-0%-27 (2) PERIOD 2 16. 0 14.4 16.0 14.4_ 1.000 Q RO__AR
©10e 2% S
'39106 08702 637 231X 30X 1.1 6 20D) 83-05-09 (2) PERIOD 2 80 7.2 8.0 7.2 1.000 O RO SSN
39106 08702 754 31X 30X 1,101 1.6 20Dt 83-04-28 (3) PERIOD 3 6 O 14.4 16.0 14.4 1.C00 O RO SSH
39106 3180) 627 31C2 J8H .317 4.3- 1GN)__83-0%-03 (3} PERIOD 3 2.0 8.3 86.9 273.9 023 A RO SSN
35106 %820V 725 3TH 38R 1 117 T ¢ 2WJT B3-08-17 T2V FeRIBO 2 LE] 0.¥ 2.0 T8 T 000 O Ry SsN
39106 70801 690 JItH JBE ooo ?7.2- 2CC1  83-03-03 (3) PERIOD 2 .0 7.2 [} 7.2 1 000 RO SSN
.I:sms 70804 420 3J1C1 3ICY 1 O .S 2WS) 83-06-10 (2) PERIOOD 2 7.8 7.0 7350.0 700 O 010 4 RO S$SN
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18136 20467 338 31A 38K 380 T3 ZHAT  83-0%-08 (31 PERIGN I 4 2] L8] 350 a0 4 "SS6- O RO S$N— T
16130 20701 344 31H  38AY 987 ?- 20M1  83-04-29 (3) PERIOD 3 6. l $7.8 79.8 80.8 711 0 RO SSN
16130 23801 391 31A} SEE 1.027 .1 BAH1 83-03-13 (J) PERIOD 3 3. 3.6 17.8 17.0 211 © RO SSN
16130 41801 420 3J1H_ JOF .010 20.5- 2K01 83-07-08 (1) CURRENT 87. 5 108.0 140 O 1728 .62% O RO S3N
18130 424017420 ~JTH_ JI8F ~B00 TU 8= 2NAT  §3-05-08 137 PERTIOO 3 481 ST T L ran.) T22. ¢ AT G RY 55K —
16130 44101 421  31A2 J1NH 1.1%9 4.6 2ML) 83-08-06 (J) PERIOD 3 33. 4 28.8 4a? 9 41.3 .696 O RO S3N
16130 44101 421 J31CS NH 1.1 3.2 2ML)  03-0%-06 (3) PERIOD 2 32.0 20.8 119.8 107. 68 .267 O RO SSN
16130 44101 421 3'H K . 980 24 4- 2MLT  83-0%-06 (3) PERIOD 3 464 .2 488.8 393 6 627 2 778 O RO _ SSN
18730 34201320 3R J8F ALY 23 9~ 2RAT 83-05-08 (37 PERIVOD 9 -3 ) 7.9 7.9 T3G.7 C43 TO KU SSNT
16130 $1002 422 31CS J1BY 1 124 2.9 2RL1 83-0%-08 (3) PERIOD 3 24.4 2.8 143.5 126 4 170 © RO SSN
16130 31802 422 314 3B 698 27.1- 2RL) 83-035-06 (3) PERIOD 3 €2.9 90.0 123.0 1772 1 .B508 O RO SSN
16130 31802 928 3181 1M 422 4.1- 241 83-08-10 (2) PERIOD 2 2.0 7. 78.9 186.8 .038 @ RO SSH

TN TN TN N
/\_/\/\/\/\_/\/

16355 STITZT 423 3TH STB- . 0u0 ~ 7 Z- 3ROT™ 83-03-1F DIV PERTOC <] T2 N 7.2 T 000 L0 1
16939 S1314 424 3tH  SI1B 000 18 0- 3RO1 63-03 04 (3) PERIOD a o 18.0 .0 18.0 1 000 RO DDG
16959 53441 520 31H S80 000 7.2- PNS) €3-06-17 (2) PERIOD 2 .0 7.2 .0 72 1.000 6RO DOG
vuso 53121 722 31H 56D 000 7.2- PODI__83-07-08_(1) CURRENT .0 2.2 [ 7.2 _1.000 © RO_DOG
Ta20 JTH A T.19Z2 327 7WAT BI-05°06 IV PERTOD T~ 900.7 2680 4N 9 373 7 15 ¥ RO DUB '~
16959 ssvu 423 31C3 3IH 1 219 23 6 7WwH) 63-03-06 (3) PERIOD 3 133.0 109.4 200 © 164 S 665 A RO 00O
16959 38111 A28 :m IIM 1198 94 8 7wH) 82-05-06 (31 PERIOD 3 698.8 604 O 7799 874 ) 839G A RO DODG
’2295‘ Z3INY 22067 5|B| I/ T TS T8 JWRY 8302727 3T TERIOD 3~ — 187 Y BSZIT 3 3700 U TO3 X RO DOG@ ——
22959 51318 420 314 S1B oan 3.6- 3RO1  83-05-20 (3) PERIOD 3 20 [ z‘:\ 6 [ 3 6 1 000 RO DOG
930 31 23 3 148 7- (1) CURRENY 1248 2 1396.9

T T T T Ty /W Y- TV PERIUD 2 TIEST T A0BY 7
, K1MOKED 933  216.2- t3) FER10OD 3 3047 4 3263 8
! o 3 PERIOD AVERAGE 934 190.0-wes COMBINED SUMMARY 8124 2 8724.2 wss

Figure 9. Sample PM-L19A report.
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The computer program used to produce the PM-L19A report has a designator that can
be used to adjust, by some percentage, the line item expenditure data. Such an
adjustment automatically increases or decreases, by some percentage, the actual expendi-
tures, that will, in turn, affect the summary performance indices for foremen. For
applications where no adjustment is needed, the designator will be set at 100 percent.
However, in situations where it may be desirable to make an adjustment (e.g., when the
report is to be used as a basis for an incentive or goal-setting system), the standard or
goal difficulty can be adjusted by setting the designator higher or lower than 100 percent.
When the designator value is not equal to 100 percent, the value will be shown under the
report title. The appendix provides a detailed description of the PM-L19A report.

Trial Implementation of the New PMR System

The new PMR system was implemented as part of the experimental trial of the group
incentive system in Shop 31. Prior to distributing feedback reports from the new system,
general foremen and foremen attended training sessions.  During these sessions, the
rationale for the new system was explained, and an overview of the system was given,
along with a detailed description of each feedback report. Also, in an effort to highlight
the anticipated benefits of the new reports to the shop and to the shipyard, the existing
PM and new PMR reports were compared and contrasted and the intended uses of the new
reports explained.

After a trial implementation period of 6 months, some of Shop 31's supervisors were
interviewed to obtain their opinions of the new system. These supervisors reported that
the PF reported by the new system is more accurate and, therefore, superior to that
reported by the existing system. The use of a 12-week running average of performance
was also considered to be an improvement over the existing system. Although supervisors
viewed the new PF as being more accurate than the PF previously available, they
expressed concern over a number of factors, beyond their control, that affect the PF.
One such factor was the occasional failure by Planning Department personnel to enter
allowances into the MIS. Supervisors felt it was unfair to be evaluated on a PF influenced
by such extraneous factors. Also, foremen pointed out the variability in the accuracy of
the work standards across KEYOPs--a problem area addressed by a recent report from the
General Accounting Office (General Accounting Office, 1984). Another negative reaction
to the system concerned the new feedback reports. Supervisors reported that most of the
feedback reports were too detailed to be used effectively and noted that, unless they are
modified to make them more readable, some supervisors would prefer not to receive
them.

Although supervisors had mixed reactions to the PMR reports, they were used to the
benefit of the entire shop, as well as to individual foremen, during the 6-month trial
period. Use of the reports, coupled with training, has resulted in Shop 31 supervisors, as
well as some personnel in other shops, adhering more closely to the proper procedures for
filling out time cards. This, in turn, has led to improved accuracy of labor accounting,
particularly in loaned or borrowed employee situations. Improvements in labor accounting
should have a positive impact on other shipyard functions such as cost accounting,
production control, and planning. Also, information in the feedback reports has enabled
the Production Department staff to review the accuracy of other sources of information
in the shipyard MIS data base. For example, more attention has been paid to correcting
labor rejects, which, if uncorrected, are charged to overhead. It appears that the
aggressive correction of labor rejects by Shop 31 personnel has forestalled the increases in
these overhead costs experienced in a comparison production shop at NAVSHIPYDPEARL.
Also, in a number of instances, allowances authorized by the P&E on the JO document
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have not been properly entered into the MIS. Such errors not only negatively affect shop
performance as reported by the new system but also distort the performance feedback
provided by other MIS applications. Using the reports to detect such errors has resulted in
a constructive dialogue between the Production and Planning Departments to pursue ways
to resolve the problem.

Finally, the increased emphasis on performance efficiency resulting from the trial of
the new PMR system has encouraged Shop 31 foremen to attend to various factors that
influence their performance. Foremen have been actively working to loan out excess
employees when their workloads have fallen rather than charging them to direct work,
thereby improving their PFs. In addition, supervisors have shown an increased concern
with the accuracy and completeness of the JO documents received from the Planning
Department.

CONCLUSIONS

1. The newly developed PMR system was successfully implemented on a trial basis
in Shop 31 at NAVSHIPYDPEARL and is being used to replace some elements of the PM
Application of the shipyard MIS.

2. The system has improved the accuracy of both allowance and expenditure
information in the MIS data base. This improvement could have a positive impact on
other shipyard functions such as cost accounting, production control, and planning.

3. Supervisors reported that the accuracy of performance feedback was superior to

that provided by the existing PM Application but favored modifying the reports to provide
less detail.

4. The system could be extended to other shops at NAVSHIPYDPEARL or other

Navy shipyard production department since it was designed expressly for a Navy shipyard
MIS.

5. The system can be used in conjunction with a number of motivational techniques
for improving productivity, such as incentives, goal setting, or performance appraisal.
RECOMMENDATIONS
It is recommended that NAVSHIPYDPEARL:

I. Continue using the new PMR system in Shop 31 to evaluate foreman and shop
performance efficiency.

2. Develop systematic and efficient procedures for correcting errors such as failure
to enter allowances into the MIS or time card entry errors. Timely correction of such

errors should improve both the accounting of labor expenditures and the measurement of
performance.

3. Develop reports that summarize information in graphic form for use by super-
visors and managers.
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4, Use the system to detect errors in the MIS data base, such as rejected time
cards. When possible, accountability for such errors should be enforced to the offending
I department.

5. Implement the system in other areas of the Production Department if this is
cost-effective. Implementation costs to consider include those associated with (a)
tailoring the new system to the requirements of the entire Production Department and (b)
integrating the new PMR system within the existing PM Application.

- ) 6. Complete documentation of the newly developed PMR system and make it
available to other shipyards.

F 7. Determine the feasibility of using the system in other Navy shipyard production
departments.
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REPORT NUMBER: PM-LO7A

{ ]
REPORT TITLE: DETAIL TIME ACCOUNTING REPORT BY EMPLOYEE :
PURPOSE: Enables verification of employee time card entries

The PM-LO7A report issued weekly lists all time card charges against direct and .
overhead work made during the previous week for a particular employee. Time card entry ]
errors such as incorrect or missing foreman codes can be easily detected using the PM-
LO7A report. The summary PM-L0O7A report issued every 4 weeks lists cumulative-to-
date time card charges against direct and overhead work, as well as corrections made
during the previous 4 weeks. As shown in Figure A-1, the report comprises two parts.
Part 1 provides (1) the dates covered by the report, both Gregorian and Julian, (2) a line
showing employee work status, shop, badge number, name, and pay grade, and (3) the e
employee's time card entries listed by foreman and work date. The number of labor hours
charged to each foreman is totaled (indicated by a double asterisk). Part 2 lists data
excluded from the performance computation, including charges to sick and annual leave,
the number of hours an employee has been loaned to another shop, and rejected time card
charges with the reason for their rejection. The last line of the report shows the
employee's total labor hours from Parts 1 and 2, excluding overtime (indicated by a triple

asterisk), and the total hours from Part 2, excluding time card charges (indicated by a
double asterisk).

Field Title Description

1 COMMENTS In Part 1, an employee's work status and shop
number are printed. The single digit indicates
employee status, e.g.,

. .'.‘.‘

supervisor
nonsupervisor

1
2 _
9 temporary ®_

The double-digit number designates the em-
ployee's shop.

In Part 2, if the employee is on loan to another .
shop, the word "loaned" is printed. For leave o
transactions, the type of leave is shown: ‘
annual, sick, or other. This field also shows R
the reject status code for the time card o
charge; e.g.,

KK = Charge against a KEYOP that has 8

been automatically closed.
KC = Charge against a KEYOP that has

been closed by the customer.
KM = Charge against a KEYOP that is
closed to all but material charges.

I = 10-digit job order number is in- e
valid, X
S = Shop is not authorized to charge B
to the KEYOP. ]
-
A-1 [ ]
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Field Title

2 FA104A
FP126A

3 REC.SEQ#

4 SUPV CODE

5 WORK DATE

6 SHIFT

7 HULL TYPE

8 SHIP NAME

9 AVAIL TYPE

10 JOB ORDER

Description

Five-digit number indicating the date the
charge entered the Financial Application of
the Shipyard MIS. The first two digits show
the year while the last three digits show the
Julian work date.

Record Sequence Number is reserved for fu-
ture use in making time card charge correc-
tions.

Two-digit code identifying each foreman.

Five-digit number indicating the work date on
which the charge was made. The first two
digits show the year while the last three digits
show the Julian work date.

The shift on which the time was charged:

day shift
second shift

1
2
3 third shift

Typically, this code shows the type of vessel
on which the work was performed; may also
indicate that other types of work were done;
e.g.,

SS = Diesel submarine
SSN = Nuclear submarine
SSBN = Ballistic missile submarine

Other codes denote surface vessels or other
types of work,

Typically shows the name of the vessel on
which the work is being performed.

Two-digit code showing the type of availabil-
ity; e.g.,

RA = Restricted availability

TA = Technical availability

RO = Regular overhaul

PS = Post-shakedown availability
MS = Miscellaneous

Ten-digit job order number shown on the
KEYOP document or the 10-digit number in-
dicating the overhead account charged.

A-2
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Field
11

12

13
14

15

16

17

18

19

Title

KEYOP
w.C.

BB SHOP
TRAN CODE

WK CD

MAN-HRS

EMPLOYEE NAME

OT/HOL

LV HRS

Description

Three-digit KEYOP number shown on the
KEYOP document.

Work Center responsible for the KEYOP line
item.

Shop from which the employee was borrowed.

Three-digit Transaction Code showing the type
of time card charge; e.g.,

055 = Timecard charge submitted on the
work date.
050 = Timecard charge submitted after

the work date.
Payroll adjustment to correct
time card charge.

040/041

One-digit work code taken from the time card;
e.g.,

overtime work

holiday work
compensatory work
straight time Sunday work

SWN -
w i Hwn

The employee's total man-hours accounted for
by that charge.

Last name of the employee for whom the time
was charged.

Overtime or holiday hours charged. This field
shows those hours listed in field 16 (MAN-
HRS) that were overtime or holiday hours.

Leave hours charged. This field shows those

hours listed in field 16 (MAN-HRS) that were
leave hours.

A-3
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REPORT NUMBER: PM-L08A
REPORT TITLE: DETAIL TIME ACZOUNTING REPORT BY FOREMAN
PURPOSE: Enables verification of foreman labor charges to Job Order

KEYOPs. Can also be used to determine what problems are
causing time card charges to be rejected.

The PM-LO8A report issued weekly lists all time card charges against direct and
overhead work authorized by a particular foreman during the previous week. This report
can be used to review the accuracy of the week's time card charges since incorrect
foreman codes, work centers, and rejected charges are highlighted. The summary PM-
LO8A report issued every 4 weeks lists cumulative-to-date time card charges against
direct and overhead work, as well as the corrections made during the previous 4 weeks.
As shown in Figure A-2, Part 1 of the report provides (1) the dates covered (both
Gregorian and Julian), (2) a line showing the foreman's work status, shop, supervisor code,
badge number, name, pay grade, shift, and primary work center, (3) time card entries
listed by foreman code, job order, and KEYOP number order, and (4) time card entries
charged to overhead (indicated by job order numbers beginning with the digit 9). The
number of labor charges authorized by a foreman to each job order and KEYOP are
totalled (indicated by a double asterisk). Part 2 lists data excluded from performance
computation; that is, rejected time card charges along with the reason for their rejection.
In addition to verifying foreman labor charges to job order KEYOPs, this report can be
used to determine the reasons for time card rejections.

Field Title Description

1 COMMENTS In Part 1, an employee's work status and shop
number are printed. The single digit indicates
employee status; e.g.,

super visor
nonsupervisor

1
2
3 temporary

The double-digit number designates the
employee's shop.

If field 5 is blank, then W.C. is printed.
"Borrowed" is printed if the employee is bor-
rowed from another shop. a row of asterisks
indicates a KEYOP summary line.

Part 2, data excluded from performance com-
putations, shows the reject status code for
that time card charge; e.g.,

KK = Charge against a KEYOP that has
been automatically closed.

KC = Charge against a KEYOP that has
been closed by the customer.

KM = Charge against a KEYOP that is
closed to all but material charges.

1 = 10-digit job order number is inval-
id.
S = Shop is not authorized to charge

to the KEYOP.
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Field Title Description

2 SUPV CODE Two-digit code identifying each foreman.

3 JOB ORDER Ten-digit job order number shown on the
KEYOP document or the 10-digit number in-
dicating the overhead account charged.

4 KEYOP Three-digit KEYOP number shown on the
KEYOP document.

5 w.C. Work Center responsible for the KEYOP line
item,

6 REC. SEQ # Record Sequence Number is reserved for
future use in making time card charge correc-
tions.

7 BADGE NO. Badge Number of the employee for whom the
time was charged.

8 TOT. MANHRS. The employee's total man-hours accounted for
by that charge.

9 OT. HOL. Overtime or holiday hours charged. This field
shows those hours listed in field 8 (TOT.
MANHRS.) that were overtime or holiday
. hours.

= 10 WORK DATE Five-digit number indicating the work date for
! which the charge was made. The first two
F digits show the year while the last three digits
{ show the Julian work date.

[ 11 SHIFT The shift for which the time was charged:

1

2

r 3

3 12 EMPLOYEE NAME Last name of the employee for whom the time
was charged.

day shift -
second shift
third shift

n ouon

13 BB SHOP Shop from which the employee was borrowed. - 4

14 TRAN/WK. CODE The first three-digits are the Transaction J
Code showing the type of time card charge; -
e.g.,

055

Time card charge submitted on -
the work date.

Time card charge submitted after

the work date.

050
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Field

15

16

17

18

— 3 T

Title

FA104A
FA126A

HULL TYPE

SHIP NAME

AVAIL TYPE

Description

040/041 = Payroll adjustment to correct
time card charge.

This code is followed by a one-digit code taken
from the time card; e.g.,

blank = straight time

1 = overtime work

2 = holiday work

3 = compensatory work

4 = straight time Sunday work

Five-digit number indicating the date the
charge entered the Financial Application of
the shipyard MIS. The first two digits show
the year while the last three digits show the
Julian work date. If this date is later than the
work date (field 10), it means either the time
card was turned in late or the charge is a
correction to a reject shown in Part 2 of this
report.

Typically, this code shows the type of vessel
on which the work was performed; may also
indicate that other types of work were done;

eogo,

SS = Diesel submarine
SSN = Nuclear submarine
SSBN = Ballistic missile submarine

Other codes denote surface vessels or other
types of work,

Typically shows the name of the vessel on
which the work is being per formed.

Two-digit code showing the type of availabil-
ity; e.g.,

RA = Restricted availability
TA = Technical availability
RO = Regular overhaul
PS = Post-shakedown availability
MS = Miscellaneous
A-7
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REPORT NUMBER: PM-L09A
REPORT TITLE: DETAIL TIME ACCOUNTING REPORT BY JOB ORDER KEY-
oP
PURPOSE: Enables verification of time card charges on open KEYOP line
items.

The PM-L09A report issued every 4 weeks lists all time card charges against a
particular job order and KEYOP, either direct or overhead, made during the previous 4
weeks. Figure A-3 shows that entries are listed by job order, KEYOP, and work center
(line item) order. Within each work center, entries are listed by foreman code and work
date sequence. Following the entries for each work center, a summary line (indicated by
asterisks) denotes the total labor charges to that KEYOP line item. In the case of some
overhead charges, the summary line is entered for an entire job order number. Charges to
overhead are listed following direct charge entries. The PM-L09A report can be used to
identify the foreman responsible for labor expenditures to a KEYOP line item. The
expenditure records also contain work data and employee name.

Field Title Description

1 SHOP Shop to which the work was charged. A row of
asterisks in this field indicates a job order
summary line.

2 JOB ORDER Ten-digit job order number shown on the
KEYOP document or the 10-digit number indi-
cating the overhead account charged.

3 KEYOP Three-digit KEYOP number shown on the
KEYOP document,

4 w.C. Work Center responsible for the KEYOP line
item.

5 HULL Typically, this code shows the type of vessel

on which the work was performed; may also
indicate that other types of work were done;

e.g.
SS = Diesel submarine
SSN = Nuclear submarine
SSBN = Ballistic missile submarine

Other codes denote surface vessels or other
types of work.

6 SHIP NAME Typically shows the name of the vessel on
which the work was being performed.

7 AVAIL TYPE Two-digit code showing the type of availabil-
ity; e.g.,

A-9
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Field

10

11

12

13
14

15

16

Title

SUPV CODE
BB SHOP
WORK DATE

BADGE NO.
TOT MNHRS

O.T. HOL.
SHIFT

EMPLOYEE NAME

TRAN/WK CODE

Description
RA = Restricted availability
TA = Technical availability
RO = Regular overhaul
PS = Post-shakedown availability
MS = Miscellaneous

Two-digit code identifying each foreman.
Shop from which the employee was borrowed.

Both the Julian and the Gregorian calendar
date for which the work was charged.

Badge number of the employee for whom the
time was charged.

The employee's total man-hours accounted for
by that charge.

Overtime or holiday hours charged.

The shift for which the time was charged:

1 = day shift
2 = second shift
3 = third shift

Last name of the employee for whom the time
was charged.

The first three-digits are the transaction code
showing the type of time card charge; e.g.,

055 = Time card charge submitted on
the work date.

050 = Time card charge submitted after
the work date.

040/041 = Payroll adjustment to correct

time card charge.

This code is followed by a one-digit code taken
from the time card; e.g.,

blank = straight time

1 = overtime work

2 = holiday work

3 = compensatory work

4 = straight time Sunday work
A-10




Field
17

Title

FA104A
FP126A

Description

Five-digit number indicating the date the
charge entered the Financial Application of
the shipyard MIS. The first two digits show
the year while the last three digits show the
Julian work date.

A-11

—

fata e



3 y e e o 0o, . P = ———— T——— TNy A AERCA A 2t L S0 A SRR A RS SR AR A
e N |

*dOXdN 19pao qof £q jaodsx Jurijunoooe swf3 TEeI®Q °*€-V ?andy g

géice (1] ONIHD [+ 0°'® oSPPC PI1-L0-C9 S6ICH s0 Sd ILLINVTIIA ov H 029 (2148 vezpl i1c
0 021 ssess_ IYIQL sessy sgas 22 029 12145 pa2Pl ssss
€LiICe s 1-14] VUOWINSIN 2 0 0'® 602¢€ 12-90-C8 2LICO ry $d 3143WVITVIM oV 23 029 I2iLs vuerl 1€
3L1Ce €60 no 3 [0 o'r y2voz 12-90-C9 2L1C0 oc 4 311UV ITIN ov O 029 12148 veevl (4 ;
o o' vZ sssss  WIDL ssses ssss OV 229 9OGGSS pecki ssas ]
[{ X%+ [-1-{+} YAVYOVL 0 09 e92ZLEC Cl-L0-C@ pEICO k14 €d ALL3WVIIIN ov CY 229 958SS veZvi i€
~SB1E8 [-{+] L1ydgy 0 0'f L6S9Z €1-£0-C@ p6ilc@ 22 _Sd LLINYIIIN QY €Y 229 GSCCQ vagbl UL
s6ico €60 YHAVYSINOL 0’ o'® €ceoe ¢€1-L0-£8 pBiICE 22 Sd ALLIINVYTIIAM ov CVY 2¢9 9GSES vuehi 34
0 0'9 sssss  WWIOL se3xs ssss IV 129 UESES veerl =
[ 1 X%} [3+]¢] SUIHIVIM 0* o9 @C60E ©0-L0-C8 sBICO oe $d ALIFWVYTIIN oy iv 129 9GssSs vezvl ic
o’ 0°0L sssss  IVIOL sszs3 ssss CY 029 ¢cIbES pocrpl -..._
eLICO £SO NNHD [+ ]I o'e LOP9C L2-90-€9 Q. I1CO ez §d ALLIFWNVTIA ov €Y 029 ¢civeES vacpi 1c
| 7334 ] SS0 $01 1301 0 c'9 6902¢C (L2-90-CH @L(i€O t14 Sd 3443V TIIIM oV cY 029 etipes pezZri it
gLice . SS0 11137118 o’ [+ I8 ] CL662 L2-90-C8 BL1CO e2 Sd 3113WVTTIM ov €Y 029 2ipcs pa2pl i
SLice €S0 YAvYOVYl 0 o' 992LE PZ-90-CH SLIEY 22 Sd ANV TIIA ov €VY 029 Z2LyeES roechi e g
sLice €S0 NOHD 0 0’9 L0P9E€ VC-90-€8Q SLICO NN Sd 311V NIN ov &Y 029 2ives vseri —ﬂ
[74%%) [ ¢] 1v0d [ o'e ZrisE p2-90-C9 SLICO Sd 344V TIIIM ov €Y 029 2IipES va2rl
—SACR_____ S50 WIQ4IN 0" 08 EEEEEEEoE 1
SL1ICO <SSO 1ddvi [+ o9 L6S82 PC-90-€9 SL1C9 22 Sd ILLIIRVTIIN ov 029 <cipvES pBCPI [ ¥ ]
sLice $S0 iL1371i1s o o'se €L6S2 PZ-90-E9 SLICO t+4 Sd 31LAWVITIM ov n< 029 2ipes peZpl 1c u )
— Q° 0'9 35838 JYIRl sssss ssan P2 Q2% 141PC PO2PIL 1Y TN A_n
CLIC® 0s0 INVNVA & 0 o9 co282 (12-90-€9 2LI1CO oc Sd 31iINVIIIM oV PO 028 (IipvC pe2Pl (¥4
. Q° [+ I 38988 YI0L sssss [T 1Y) 028 L11PE pe2pl ssss
cLiIce 0%0 33N 2 0 o'¢C CI9CE 12-90-C9 2LicCe | 44 Sd ILLIIAWYTIIN ov 028 ilivE pa2CPl i1c
[N o'y sssss  NYIDL wmagss 2301 1Y 029 11292 pOZPl sass
sgice {31 ATINE3H 0 o'y 26ivZ 80-L0-Cg 601ICO o2 Sd 3113WvTiA ov IV 02. LI1292 vezvi 1€
[+ Q'pl sxsss  JYIDL sesss [TY Y Q 229 _1I1SS2 pPov
sLiCY $50 yuvi o 0'¢ 90€6Z ©2-90-Co 621CO L2 Sd UAMVNIIA OV Q 229 11882 vucrl ic
sLICO $60 S3I¥VAVL 0 ‘0L €ovZe ©02-950-C9 6L1CO L2 $d4 LIINVIIIA oV Q 229 11sG2 veevl (¥4
0 o'e ssexs ViDLl sssss ssns €O 229 11852 ve2rl ssxa
ovice €S0 YWY ANY vH o c'0 SPCZC ©6Z-90-Co 00iCO (¥ Sd ILLIINVYTNVIA ov €O 229 LIGEZ pulri i€
veZidd 3 Q009 IHYN 141 "OM ‘' SUHNW ‘ON dOHS 3003 3dAl 3WYN TINH d0-
<VO_ML !)\@(—: uw»QJH.IN “ﬂ ﬂ— mﬂ mOﬂMﬂ 3ilva ﬂ:g n% >nmn ..-(N)( L—Wﬂ m .v >U¥ zunch aor Lnt—.m
€8 Wr §1 vivg AMNE 81 NN ONIY3IA0D AdNS 3 31VQ NUOM °‘IM/0%N/0f 'dOHS AS o
£e 0r 81 anssit . . . v601- K
dOAAN YAMI0 40r AH 1¥0d:d ONIINNODDV dHIL 1IV1ad




REPORT NUMBER: PM-LI7A

REPORT TITLE: FOREMAN--LINE ITEM PERFORMANCE ON CLOSED KEY-
OoPS

PURPOSE: Enables identification of foreman contribution to line item
performance.

The PM-L17A report, organized by ship, job order/KEYOP, shop, work center, and
foreman, is issued every 4 weeks to show foreman line item performance on KEYOPs that
have closed in the previous 12 weeks. The dates covered by the report are shown under
the report title. As shown in Figure A-4, information for different KEYOPs is separated
by a horizontal dashed line. The first line under each dashed line contains performance
data for an entire KEYOP, followed by performance data for each line item and each
foreman working on that line jtem. At both the KEYOP and line item levels, man-hour
allowance and expenditure data are taken from PROFILE, a file in the Production Control
(PC) application of the shipyard MIS. Allowance data represent the number of hours
issued by the Planning Department to complete a line item (field 14); and expenditure
data, the number of hours worked by the Production Department (field 16). A
performance factor (PF) (i.e., allowance divided by expenditures) is listed for the entire
KEYOP and each line item (work center) of the KEYOP. The balance (allowance minus
expenditures) represents saved labor hours when the PF is greater than 1.0 and lost labor
hours when the PF is less than 1.0.

Man-hour allowances for each foreman are computer-generated (field 28) because the
Planning Department issues allowances for line items, not foremen. The hours of the line
item allowance are automatically divided among the foremen who charge to that item,
based on a foreman's percent responsibility, the proportion of a foreman's actual expendi-
tures on a line item to the total actual expenditures of all foremen charging to the line
item. The foreman's share of the line item allowance is computed by multiplying the
number of hours allowed for that line item by each foreman's percent responsibility. This
procedure results in a foreman allowance for each line item to which the foreman
expended time, regardless of the number of foremen charging to the line item.

Expenditures for foremen are computer-generated in the same manner as foreman
allowances. There may be a discrepancy between the foreman's actual expended hours
and the computer-generated expenditure. Such a discrepancy is due to (1) transferred
labor charges that affect total line item data in PROFILE but not the actual foreman data
in the PMR system's foreman history file, and (2) rounding errors that may occur when
multiplying percent responsibility with line item allowance and expenditure. With the
computer-generated expenditure, however, transferred labor charges are reflected in the
calculation of foreman performance indices which ensures that these indices are accurate
and consistent with line item data. The actual foreman expended hours and the computer
generated foreman expenditures are shown in fields 29 and 30 respectively.

Field Title Description

1 JOB ORDER # Ten-digit job order number shown on the
KEYOP document.

2 JO TITLE Title of job order shown on the KEYOP
document.
A-13
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Field Title Description

l 3 KEYOP Three-digit KEYOP number shown on the
: KEYOP document.

4 KO TITLE Title of the KEYOP shown on the KEYOP
document.
! 5 CcC Work status/closure code for a KEYOP; e.g.,
ocC Customer order closed to all

charges.
Job order closed to all charges.
KEYOP closed by shop.
KEYOP closed by date (automati-
cally).
KEYOP closed by Planning De-
partment.
3X = KEYOP cancelled.

(OX
IK
2K

3K

6 CLOSE DATE The date on which the KEYOP was closed
(YY-MM-DD).

7 SHIP NAME The name of the vessel on which the work was
performed.

8 KEYSWC The shop work center having primary responsi-
bility for the completion of the KEYOP.

9 CHG NO The KEYOP change number assigned by the
Planning Department and shown on the KEY-
OP document. The alphanumeric character
corresponds to the number of KEYOP revi-
sions. For example: A = change l; B = change
2; and so on.

e _ Jarae arhasaarien

10 SC A code shown on the KEYOP document that o
identifies the scheduler who assigned the
scheduled start and completion dates to the

(R 4

B 4 o am uman el

F KEYOP.

: 11 ISSUED ON JO/KO Total man-hours, shown on the KEYOP docu- - 1

. AUTH ment, allowed by P&E to accomplish the KEY- ]

‘ OP. l '7'4

4 ) 1
12 PEID The code that identifies the planner and esti-

#r mator (P&E) who wrote the particular KEYOP.

13 KE# Four-digit number on the KEYOP document j i
that identifies the key event to which the Lo

‘ KEYOP is tied. - _1:'
‘ A-14 1) =




Field Title
14 MH-ALLOW IN MIS
15 ISSUED VARIANCE
16 EXPENDITURES
17 BALANCE ALW-EXP
18 PERF AL/EXP
| 19 EU SHOP
|
20 SD
21 SD NO
22 MH-ALLOW IN MIS
23 EXPENDITURES
24 BALANCE ALW-EXP
25 PERF AL/EXP
S e

Description

Total man-hours, as shown in MIS, allowed by
P&E to accomplish the KEYOP.

Equals the man-hours allowed in MIS (field 14)
minus man-hours issued on JO/KO authoriza-
tion (field 11). There should be no variance
unless the P&E authorizes a "Loaned by"
transaction by the Production Department.
There will be variance when the original KEY-
OP or KEYOP revisions are not properly pro-
cess and entered into the MIS data base. A
variance will negatively affect the accuracy
of performance measure in PM reports L17A
to L19A.

The total man-hours expended on the KEYOP.

The difference between man-hours in MIS
(field 14) and expenditures (field 16).

KEYOP performance factor that equals allow-
ed hours by P&E (field 14) divided by man-
hours expended (field 16).

End use shop is the shop work center respon-
sible for the line item.

A one-letter standard designator showing the
method used by P&E to calculate the man-
hour allowance; e.g.,

E = Engineered

A = Estimated

O = Nonstandard

U = Uniform method and standard

Eight-digit standard number assigned by the
P&E and shown on the KEYOP document.

Total man-hours, as shown in MIS, allowed by
P&E to accomplish the line item.

Total man-hours expended on the line item,
The difference between man-hours allowed in
MIS for the line item (field 22) and the total
line item expenditures (field 23).

Line item (work center) performance factor
that equals line item allowed hours (field 22)
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Field Title Description

26 FOREMAN NAME Name of each foreman responsible for work on
the line item.

27 FOREMAN CODE Two-digit code identifying each foreman.

28 MH-ALLOW IN MIS Foreman man-hour allowance. For individual

foremen, this number represents the work
gang's share of the man-hours allowed by the
P&E to accomplish the line item as shown in
field 22. When only one foreman charges to a
line item, all man-hours allowed for the line
item go to that foreman's work gang. When
two or more foremen charge to a line item,
the total man-hours allowed for that line item
are prorated among the foremen in proportion
to the man-hours each foreman's respective
work gang expended on the line item. Each
foreman's prorated share of the line item
allowance is cbtained by multiplying the fore-
man's percent responsibility (field 32) and the
line item allowance in MIS (field 22).

29 ACTUAL Actual line item expenditures of each foreman
responsible for work on the line item. These
expenditures are maintained in the foreman
history file of the shipyard MIS.

30 EXPENDITURES For an individual foreman, this number repre-
sents the work gang's share of the total man-
hour expenditures on the line item. It is
obtained by multiplying percent responsibility
(field 32) and the total expenditures of all
foremen who charged to that line item (field
23). See text of this appendix for a discussion
of circumstances when a foreman's actual
expenditures (field 29) and expenditures (field
30) may differ.

31 BALANCE ALW-EXP  The difference between foreman man-hour
allowances (field 28) and foreman expenditures
(field 30).

32 PERCENT RESP Percent responsibility shows how much of the
work on a line item was done by a work gang.
It is the proportion of the total actual man-
hours expended on the line item that was
charged by this work gang.
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Actual man-hours expended by this work gang

Percent Responsibility = _
Total actual man-hours expended on the line item

Notes. 1. Fields 1-18 contain information at the KEYOP level.
2. Fields 19-25 contain information at the line item level.
3. Fields 26-32 contain information at the foreman level.
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REPORT NUMBER: PM-L18A
REPORT TITLE: LINE ITEM ALLOWANCE/EXPENDITURE DETAIL LIST

PURPOSE: Enables identification of the KEYOP line items having an

impact on work center performance and the foremen respon-
sible for labor expenditures on these line-items.

The PM-L18A report (Figure A-5), organized by shop, work center, job order/KEYOP
number, and foreman code, is issued every 4 weeks to show work center performance on
line items of KEYOPs that have closed during the previous 12-week period. Also shown on
the PM-L18A report is the performance of each of the foremen charging to the line item.
The dates covered by the report are shown under the report title. This report can be used
to identify the KEYOP line items having an impact on work center performance as well as
the foreman, or foremen, responsible for labor expenditures to these line items.

Field Title Description

1 GRP SHOP The production shop group to which the shop
responsible for the line item belongs; e.g.,

920 = Structural shop group
930 = Mechanical shop group
950 = Electrical/electronics shop group
970 = Service shop group » 1
L
2 SHOP The shop to which the work was charged. ‘
3 w.C. The work center to which the work was L fJ
charged. o
4 JOB ORDER NO Ten-digit job order number shown on the * 1
KEYOP document.
5 KEYOP Three-digit KEYOP number shown on the
KEYOP document.
°
6 KEYS-WC The shop work center having primary respon- B R
sibility for the completion of the KEYOP. ]
7 TITLE The KEYOP title shown on the KEYOP docu- R
ment.
8 CLOSING DATE Date on which the KEYOP was closed (YY- e -4
MM-DD).
9 PERIOD The 4-week period (within the 12-weeks cover-
ed by the report) in which the KEYOP closed:
(1) Current Most recent 4 weeks. ® -

(2) Period 2

4 weeks previous to current.
(3) Period 3

4 weeks prior to period 2,




Field

10

11

12

13

14

Title

PEID

SD

TYPE

HULL TYPE

FOREMAN

Description

The code that identifies the P&E who wrote
the particular KEYOP.

A one-letter standard designator showing the
method used by the P&E to calculate the man-
hour allowances; e.g.,

E = Engineered

A = Estimated

0 = Nonstandard

U = Uniform method and standard

A two-letter availability type code; e.g.,

RA = Restricted availability

TA = Technical availability

RO = Regular overhaul

PS = Post-shakedown availability

Typically, this code shows the type of vessel
on which the work was performed; may also
indicate that other types of work were done;

e.g.

SS = Diesel submarine
SSN = Nuclear submarine
SSBN = Ballistic missile submarine

Other codes denote surface vessels or other
types of work.

Two-digit code identifying each foreman. For
the entire line item, the word SUM appears in
this field since the data on this line include all
foremen who charged to the line item.
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REPORT NUMBER: PM-L18B

REPORT TITLE:

PURPOSE:

SHOP WORK CENTER (WC) PERFORMANCE OVER LAST
THREE PERIODS

To review work center performance and identify foremen who
contributed to this performance.

The PM-L18B report (see Figure A-6), organized by shop, work center, and foreman
code, is issued every 4 weeks to summarize work center performance on all KEYOP line
items that have closed during the past three 4-week periods. The dates covered by these
three periods are shown under the report title. Work center performance is reported in
terms of allowances, expenditures, saved hours, and PFs. Total figures show performance

for each work center and shop.

This report can be used to review work center

per formance and identify foremen who contributed to this performance.

Field

1

Title

GRP SHOP

SHOP
w.C.

FOREMAN
ADJUSTED ALWD

ADJUSTED EXPEND

Description

The shop group to which the shop, covered by
the report, belongs; e.g.,

920 = Structural shop group

930 = Mechanical shop group

950 = Electrical/electronics shop group
970 = Service shop group

The shop to which the work center belongs.

The work center to which the hours were
charged.

Two-digit code identifying each foreman.

A work gang's share of the man-hours allowed
by P&E to accomplish all of the work center's
line items from KEYOPs that have closed
during the previous 12 weeks. The man-hours
allowed to the work center are prorated
among work gangs in proportion to their man-
hours expended on all the work center line
items during this period. This number is the
total MNHR. ALWD for a foreman on all line
items reported in the PM-L18A (field 15). The
work center's total allowed hours for the 12-
week period is shown following the individual
foreman (work gang) entries.

A work gang's share of the man-hour expendi-

tures for all of the work center line items
from KEYOPs that have closed in the previous
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Field

10

11

Title

PERF AL/EXP

MNHRS SAVED

CURRENT PERIOD (1)
ALWD

CURRENT PERIOD (1)
EXPEND

CURRENT PERIOD (1)
PERF

Description

12 weeks. This number is the total
ADJUSTED EXPEND for a foreman on all line
items reported in the PM-L18A (field 18). The
work center's total expenditures for the 12-
week period is shown following the individual
foreman entries.

Foreman PF shows a work gang's performance
efficiency for its share of the work center line
items from KEYOPs that have closed in the
previous 12-weeks. It is equal to the
ADJUSTED ALWD (field 5) divided by
ADJUSTED EXPEND (field 6). A performance
factor for the entire work center is shown
following the individual foreman entries.

Man-hours saved, by a work gang, on its share
of all the work center line items from KEY-
OPs that have closed in the previous 12 weeks.
It is equal to the ADJUSTED ALWD (field 5)
minus ADJUSTED EXPEND (field 6). The
work center's total man-hours saved is shown
following the individual foreman entries.

A work gang's prorated share of the man-hours
allowed to the work center by P&E to ac-
complish all the work center line items from
KEYOPs that have closed during the most
recent 4 weeks of the 12-week period. The
work center's total allowances for the current
period are shown following individual foreman
entries.

A work gang's share of the man-hour expendi-
tures for all work center line items from
KEYOPs that have closed during the most
recent 4 weeks of the 12-week period. The
work center's total expenditures for the cur-
rent period are shown following individual
foreman entries.

Foreman PF shows a work gang's performance
efficiency for its share of the work center line
items from KEYOPs that have closed during
the most recent 4 weeks of the [2-week
reporting period. It is equal to CURRENT
PERIOD (1) ALWD (field 9) divided by
CURRENT PERIOD (1) EXPEND (field 10). A
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Field Title Description

current period PF for the entire work center is
shown following the individual foreman

entries.
12 PREVIOUS PERIOD (2) A work gang's prorated share of the man-hours
ALWD. allowed to the work center by the P&E to

accomplish all the work center line items from
KEYOPs that have closed during the middle 4
weeks of the 12-week reporting period. The
work center's total allowances for Period 2 are
shown following individual foreman entries.

13 PREVIOUS PERIOD (2) A work gang's share of the man-hour expendi-
EXPEND . tures for all the work center line items from

KEYOPs that have closed during the middle &

weeks of the 12-week reporting period. The

work center's total expenditures for Period 2

are shown following the individual foreman

entries,
14 PREVIOUS PERIOD (2) Foreman PF shows a work gang's performance
PERF efficiency for its share of the work center line

items from KEYOPs that have closed during
the middle 4 weeks of the 12-week reportin
period. It is equal to PREVIOUS PERIOD (2
ALWD (field 12) divided by PREVIOUS
PERIOD (2) EXPEND (field 13). A Period 2 PF
for the entire work center is shown following
the individual foreman entries.

15 TWO PERIODS AGO (3) A work gang's prorated share of the man-hours
ALWD allowed to the P&E to accomplish all the work
center line items from KEYOPs that have
closed during the first 4 weeks of the 12-week
reporting period. The work center's total
allowance for Period 3 are shown following
individual foreman entries.

16 TWO PERIODS AGO (3) A work gang's share of the man-hour expendi-
EXPEND tures for all work center items from KEYOPs
that have closed during the first 4 weeks of
the 12-week reporting period. The work
center's total expenditure for Period 3 are
shown following individual foreman entries.

17 TWO PERIODS AGO (3) Foreman PF shows a work gang's performance

PERF efficiency for its share of the work center line
items from KEYOPs that have closed during
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Field

.......

\\ .

Title

PR ST P S SO U S

Description

the first 4 weeks of the 12-week reporting
period. It is equal to TWO PERIODS AGO (3)
ALWD (field 15) divided by TWO PERIODS
AGO (3) EXPEND (field 16). A Period 3 PF
for the entire work center is shown following
the individual foreman entries.

A-25

e
Aendeadiad,

D |

L ' ‘L R
R o e
ah ik it ok it . s ASsadr g

SO




P P Y R AR S
- . e b i
y 1
A
4
1
4
*spotiad 931yl 3Ise[ I3A0 aduemaojiad (DM) I93ued qaom doys *9-y 2andtg )
J
]
€S8 2z Zi2s o 16F I€0°1 1°€90S 9°0228 €L0'1 6'S69C & v96C P O9L C€I0'1 2 9Z6C1 ©'95ivkl  WNS €V IE  OC6 )
4
—Ng.__QOp Q. .2¢C 826021} Q pOj Q. 0 =0 91| $69 - 0'gSl Q' 9¢| 26 €V If 0f6 4
tcL 8¢l 08l 2cL”  6°26 089 000°¢ 001 00! -9°ppl  66C" 9 0k 0 96 99 €V IE 0€6
0904 o 0°st o o 0 -0°v2Zl 0°p2t o €S £V IC 0c6 ;
.o 0 o’ o sce’ 912 I -9°'¢ sco° 012 Z 91 v €V IC 0C6
——PCL.___0°29 =SSy pp9° 0 8'S 0 0 =L EI[[E 4
0082 06 002 0" o o’ 0" 02! 002 0@ 0°02 cv oc6
<X cv ' N o o -9°'¢c e 6L ey nv €V _n oce 1
006" 0'e 22 08 9'1g S22 620°L @°'c2 s'v2 -2y vee* v'co 2'6s PP €V {C OCE
09 0 9 Q ' Q: -0°'9 08 0° €v €y (€ 0€E6 )
116° poeC ¢ ovC €l0°'t s'ecc  o-'¢cpe 160°L €'6sC € @6C 2 600t 2 8201 0 901 2y CV (€ 0c6
298"  Z2°00€ €062 Z20°1 S°SIy  6°'92p PPO° L €'SSP  2'SLP 12 910°L  O°1LIL P 261 IP €Y IE 0OC6
Spe’  6°.c e°'st 0Lt eI o-s¢c €99° 6°8¢ 9°69 -2’6 Ty 99wl v 6ci 8C €V IC 0€6
0 0" $62° _6°¢ 1°¢ 612"} S'§\ €6 : : 022 €y _Ig_0c6 0
%101 9 6C S oF €ee’ 6 ¢2 66l 96" 9°22 0°¢2 -6°¢ 156" c 18 VL8 »C  C¥ IC 0C6 '
€96° 0°9 e 2c0°'i ©°'Gl €8l e 0°0L €°6S -s°01 9ee’ e'ce c°ceo 2¢ ©v It 0ce &
006" 0'% 2¢ X e°c o o -0'v £9L" TR o€l o€ Cv IC 0€6
669°  9°CZ_ p1z €V’ : : - 0:9) €' ¢l ] 016 2749 919 @2 Cv |€ 0Oc§
o o 296" 0 'St z°st o° o -9° 296" ¢St Z'sl ¢Z €Y I¢ 0C6
82 61 01l o 0° o o -6* 926" 61 o vZ €V IC 0C6
100°1 9°1S€  0°§6LE 000'I C'IPSC ©°2p9C  ©90°1 €°2912 9°2062 2'SPl G101 2°0966 H'SOL6 22 €V IC OC6
0 9 0 ‘N 0S¢ 0°9 0'9 -0°2 06" Q'8 08 12__ey it oce
000"t 091 091 €6° 09 N3 0" 0" -2 266" 0 b2 o€z 02 €v (C 0¢6 y
o o o N SPo'L 9°SlL ¢ 9l ¢z S¥0°'L 96l €9\ 2L €V Ie 0¢6
acr'L 6 o €66°6 0°'9 0181 €66'6 6°C 09y 2°282 iLS'C  9°66 08¢ 00 Cv IC OC6 ’
~ hQlL_e: .—n[lmﬂlwt... 2'292  2°262 1Pl L e°22p  L'20¥ 9°20) _611°l ©0°¢/9e¢ _©°696 88__ €y 1€ ocs

——A43d_ON3JX3 __QHIY d
(€) 09V $00I¥3d DML ..w.— 00143d SNOIAIYJ 1) oo_zu.. »zmcz:um SUHNW d43d a3l snr M. v -u...?ou umn Wm <o
L o St «l wn—_ ne oL —mu Ydv -oz_zu>oo a0143d) ® L ? !
€0 nr_ L 24¥Q vivy 3000 NYW3UOJ ONY "D M _ JOu§ Ag
€9 Inr 91 Alva 3Inssi SO01¥3Ad 338HL 1SV H3AO IONVWUOIUIL (OM) UILNTI ICM JOHS @017-d




REPORT NUMBER: PM-L19A

REPORT TITLE: FOREMAN PERFORMANCE AND MAN-HOUR SAVINGS OVER
LAST THREE PERIODS.

PURPOSE: Track foreman performance efficiency on production work.

The PM-L19A report (see Figure A-7) shows foreman work gang performance on line
items of KEYOPs that have closed during the last three 4-week periods. The dates
covered during these three periods are shown under the report title. A line showing
foreman name, code, and shop precedes the list of line item performance data. The
foreman's PF is shown for each closed KEYOP line item, regardless of work center, to
which the foreman's work gang charged. Allowances, expenditures and saved hours (+-)
also are shown for each line item. For a foreman, line item entries are listed by
availability number (positions 3-5 of job order number), customer order number (positions
1 and 2 of job order number), SWLIN (positions 6-10 of job order number), and KEYOP.
Summary performance information for each of the three 4-week periods, as well as the
full 12 weeks, is shown following the entries for separate line items. This report is issued
every 4 weeks.

The computer program used to produce this report has a designator that can be used
to adjust, by some percentage, the line item expenditure data. The effect of such an
adjustment is to automatically increase or decrease, by some percentage, the actual
expenditures. This adjustment will also affect the summary performance indices for
foremen. For applications where no adjustment is needed, the designator will be set at
100 percent. In some situations, however, if the report is to be used as a basis for an
incentive or goal setting system, the standard or goal difficulty can be adjusted by setting
the designator higher or lower than 100 percent. When the designator value is not equal
to 100 percent, the value will be shown under the report title.

Field Title Description

1 JOB ORDER Ten-digit job order number shown on the KEY-
OP document.

2 KEY OP Three-digit KEYOP number shown on the
KEYOP document.

3 SHOP WC The shop and work center to which the work
was charged.

4 KEYS-WC The shop and work center having primary
responsibility for the completion of the KEY-
OP.

5 PERF AL/EXP Performance factor that shows foreman work
gang efficiency on this line item. It is equal
to ADJUSTED ALWD (field 10) divided by
MNHRS. EXP (field 11).
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Field

10

11

12

13

14

Percent Responsibility

P SRR NP S

Title

SAVED MNHRS

PEID

KEY OP
CLOSING DATE

KEY OP CLOSING
PERIOD

ADJUSTED ALWD.

MNHRS. EXP.

LINE-ITEM
PERFORMANCE
ALWD.

LINE-ITEM
PERFORMANCE
EXP

LINE-ITEM
PERFORMANCE
% RESP

Ty Y -y

Description

The man-hours saved by the work gang on the
line item. It is equal to the ADJUSTED ALWD
(field 10) minus the MNHRS. EXP (field 11).

A code that identifies the P&E who wrote the
particular KEYOP.

The data on which the KEYOP was closed
(YY-MM-DD).

The 4-week period (within the 12 weeks cover-
ed by the report) during which the KEYOP
closed:

Current = Most recent 4 weeks.
Period 2 = 4 weeks previous to Current.
Period 3 = 4 weeks prior to Period 2.

The work gang's share of the man-hours allow-
ed by P&E to accomplish the line item. When
only one foreman charges to a line item, all
the man-hours allowed for the line item go to
that foreman's work gang. When two or more
foremen have charges to a line item, the total
man-hours allowed are prorated among the
foremen in proportion to the man-hours each
foreman's respective work gang expended on
the line item. ADJUSTED ALWD is equal to
the product of ALWD (field 12) and % RESP
(field 14).

The total man-hours expended by the work
gang on the line item.

The total man-hours allowed by P&E to ac-
complish the line item.

The total man-hours expended by ALL work
gangs on the line item.

Percent responsibility shows how much of the
work on a line item was done by the work
gang. It is the proportion of the total actual
man-hours expended on the line item that
were charged by this work gang.

Actual man-hours expended by this work gang

Total actual man-hours expended on the line item
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Field
15

16

17

18

19

20

21

Title

SD

TYPE

HULL TYPE

PERF AL/EXP

SAVED MANHRS

ADJUSTED ALWD.

MNHRS. EXP.

Description

A one-letter standard designator showing the
method used by P&E to calculate the man-
hour allowance:

E = Engineered

A = Estimated

O = Nonstandard

U = Uniform method and standard

A two-letter availability type code; e.g.,

RA = Restricted availability

TA = Technical availability

RO = Regular overhaul

PS = Post-shakedown availability

Typically, this code shows the type of vessel
on which the work was performed; may also
indicate that other types of work were done;

e.g.,

SS = Diesel submarine
SSN = Nuclear submarine
SSBN = Ballistic missile submarine

Other codes denote surface vessels or other
types .of work,

Shows the PF for the foreman's work gang on
all line items of KEYOPs closed during the
designated period. It is equal to ADJUSTED
ALWD (field 20) divided by MNHRS. EXP
(field 21).

Shows the total man-hours saved by the work
gang on line items of KEYOPs closed during
the designated period. It is equal to the
ADJUSTED ALWD (field 20) minus MNHRS.
EXP (field 21).

Shows the work gang's total allowed hours for
line items of KEYOPs closed during the
designated period.

Shows the total man-hours expended by the

work gang on line items of KEYOPs closed
during the designated period.
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The last line in the report shows performance information for all three periods
combined. Field 18 shows the foreman work gang's PF on all line items of KEYOPs that
closed during the three periods. It equals the total adjusted man-hours allowed (field 20)
divided by the total man-hours expended (field 21). Field 19 shows the work gang's
average saved man-hours per period. It equals the total adjusted man-hours allowed (field
20) minus the total man-hours expended (field 21), the difference divided by 3. If the

resulting average saved man-hours amount is greater than zero, the work gang has saved
labor hours.
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